indicating a superimposed interstitial nephritis ( Figure 2 ). There was no immunofluorescence in relation to the tubules. Discontinuation of frusemide has been followed by an improvement in renal function, with a fall in plasma creatinine to 194 gimol/l and a fall in blood pressure, but persistence of the proteinuria.
Discussion
The rapid deterioration in renal function observed in this patient was more marked than would have been expected had it been due solely to membranous glomerulopathy, which is usually slowly progressive. This provoked a search for other, possibly reversible, causes. There was no evidence of intravascular fluid volume depletion, urinary tract infection or severe hypertension, and she was not taking any drug other than frusemide. However, as the elevation of her plasma creatinine had coincided with the introduction of frusemide, a repeat renal biopsy was performed which showed that she had developed an interstitial nephritis. The degree of interstitial nephritis was grossly in excess of that which would be expected in a case of membranous nephropathy with the degree of glomerular preservation seen in our case. Furthermore, following withdrawal of the drug renal function has improved, suggesting that frusemide was the cause of the acute deterioration by inducing a second and distinct pathological change. Definite proof of a causal relationship would require frusemide rechallenge and further biopsies, which we feel is unjustified.
Several drugs, most notably methicillin, have been associated with interstitial nephritis'. The first description of interstitial nephritis associated with diuretic therapy was of 4 cases, each with preexisting glomerulonephritis2, although the reaction has also been reported in 'normal' individuals3. Thiazides are the most commonly implicated group. Only one case has been reported in which frusemide alone was given', several of the others having received combinations of drugs2'3.
The mechanism by which drugs cause this reaction is unknown, but the evidence in favour of a hypersensitivity response is circumstantial. Several cases of diuretic-associated interstitial nephritis have developed fever, rash and eosinophilia3, although these features are not invariable4, and indeed our patient did not develop them. Only in the case of methicillin, however, is there direct evidence of an immunological basis, with the demonstration of IgG and C3 in a linear pattern along the tubular basement membrane1.
Clearly, the association of interstitial nephritis with diuretic therapy is of particular importance in patients with glomerulonephritis in whom a deterioration in renal function may be erroneously attributed to the underlying condition, and a potentially reversible factor overlooked. We have informed the Committee on the Safety of Medicines and the manufacturers of frusemide. On examination she was mildly dehydrated and had a tachycardia, but was normotensive and apyrexial. Bowel sounds and a succussion splash were audible in the left chest. She had lower abdominal distension, with minimal tenderness, and hyperactive bowel sounds.
An erect plain abdominal X-ray (Figure 1) confirmed the presence of the gastric volvulus and showed a large-bowel fluid level, consistent with a diagnosis of a concurrent sigmoid volvulus. Investigations showed a normal full blood picture with normal electrolyte values, except for a urea of 8.1 mmol/l.
The sigmoid volvulus was successfully treated by sigmoidoscopy and decompression via a flatus tube. Figure 1 . Erect radiograph showing fluid kevels in both gastric volvulus (upper arrow) and sigmoid volvulus (lower arrow). The gastric volvulus is seen above the diaphragm in the chest A subsequent barium enema showed moderately severe diverticular disease. On gastroscopy no exit was found from the large fluid-filled stomach. Gastric biopsies were normal.
In view of her age and reluctance to have a surgical reduction of the stomach into the abdomen, the patient was discharged in early September. She was readmitted in October 1984 with a 10-day history of vomiting, increasing in volume and frequency. She only vomited food remnants. No history of abdominal pain or distension was obtained. Operation at this time, through a left paramedian incision, demonstrated an organo-axial gastric volvulus within a large hiatus hernia. The enlarged stomach, with hypertrophied walls, was easily reduced and a standard gastropexy performed. The hiatus hernia was repaired. She made an uneventful postoperative recovery and was symptom-free 6 months later.
Multiple volvuli involving differing parts of the alimentary tract are rare in one individual. There have been only two reports of gastric volvulus occurring in association with sigmoid volvulus1'2. In both cases sigmoid volvulus and treatment preceded gastric volvulus.
Aerocolygaseous distension of the colonhas been considered as a possible causative mechanism for volvulus of the stomach3'-. Both previously reported cases suggest this mechanism in describing sequential sigmoid and gastric volvulus. In this case the chronic gastric volvulus had been shown to be present before the patient attended with symptoms due primarily to the sigmoid volvulus. The gastric volvulus in all 3 cases has been of the organo-axial type.
The need for prompt treatment of a sigmoid volvulus contrasts with the conservative approach which can be adopted with a gastric volvulus, reflecting the excellent vascular supply of the stomach. Operation was finally indicated in this case because of persistent vomiting.
